1 



Translation of Japanese Patent Application Publication 

(Unexamined) 

(11) Patent Application Publication No . : Tokukai-Hei-7- 
299255 

(43) Publication Date: November 14, 1995 

(21) Application No. : Tokugan-Hei-6-113997 

(22) Application Date: April 28, 1994 

(71) Applicant: Kabushiki Kaisha BI 

(72) Inventor: Takashi Nakata 
(72) Inventor: Kimiaki Nitobe 
(74) Patent Agent: Shuji Takada 

(54) [Title of the Invention] Subminiature Remote 
Control Running Toy 

(57) [Abstract] 

[Object] Providing a subminiature running toy which 
enables the rapid revolution in a small rotation diameter 
together with high speed running. Moreover, providing a 
structure for miniaturizing the steering apparatus and 
for improving the straight running property and the 
turning property. 

[ Configuration] A wheel axle 12 perpendicular to a 
running direction is provided on the rear side of a 
chassis 1 in the state capable of moving up and down, and 



rear wheels are provided on the both ends of the wheel 
axle 12 severally in a rotatable state. A large diameter 
portion 2a is formed on the outer sides of the rear 
wheels 2, and a small diameter portion 2b is formed on 
the inner side of the rear wheels 2. A drive axle 31 
linking with a drive apparatus is provided on the upper 
portion of the small diameter portions 2b in parallel 
with the wheel axle. The drive axle 31 is pressed 
against the small diameter portions 2b of the rear wheels 
2 by its own weight. In a position where one rear wheel 
2 has moved downward, the rear wheel 2 is released from 
the pressing of the drive shaft 31. 

[ Patent Claim] 

[ Claim 1] A subminiature remote control running toy 
comprising the following requirements: 

(a) a steering apparatus of front wheels is provided on a 
front side of a chassis of the running toy; 

(b) remote control means of the steering apparatus is 
provided on the chassis; 

(c) a wheel axle perpendicular to a running direction is 
provided on a rear side of the chassis, and the chassis 
is provided to be able to move upward to the wheel axle; 

(d) rear wheels are provided on both ends of the wheel 
axle in a rotatable state severally; 

(e) outer sides of the rear wheels are formed as large 



diameter portions and inner sides are formed as small 
diameter portions; 

(f) a drive axle linking with a drive apparatus is 
provided on an upper side of the small diameter portions 
of the rear wheels to be parallel to the wheel axle; 

(g) the drive axle is pressed against the small diameter 
portions of the rear wheels by weight of the running toy; 
and 

(h) when the running toy inclines toward a left or a 
right direction to move one side of the chassis upward/ 
the pressing between the small diameter portions of the 
rear wheels and the drive axle is released or weakened. 
[ Claim 2] The subminiature remote control running toy 
according to claim 1, further comprising the following 
requirements.: 

(a) the small diameter portions of the rear wheels are 
formed to become larger in diameter toward an inner side. 
[ Claim 3] The subminiature remote control running toy 
according to claim 1 or 2, comprising the following 
requirements : 

(a) steering rods severally bearing a front wheal are 
born on a front portion of the chassis of the running 
toy; 

(b) a coupling rod including an attachment portion at a 
front part is provided at the steering rod in a link 
state; 



(c) a ferromagnetic body is provided at a center of a 
front part of the chassis, and two coils severally 
connected on an output side of receiving means for remote 
controlling are provided on both sides of the 
ferromagnetic body in a running direction of the chassis; 

(d) a permanent magnet piece is provided at the 
attachment portion, and the permanent magnetic piece is 
opposed to the ferromagnetic body; 

(e) the coupling rod is kept at a neutral position by 
attraction of the permanent magnet piece and the 
ferromagnetic body when the coils are not conducted; and 

(f) the coupling rod is moved by attraction of the 
permanent magnet to one coil side when the coil is 
conducted . 

[ Claim 4] The subminiature remote control running toy 
according to any one of the claims 1-3, comprising the 
following requirements: 

(a) steering rods severally bearing a front wheel are 
born on a front portion of the chassis of the running 
toy; 

(b) a coupling plate including an attachment portion at a 
front part is provided at the steering rod in a link 
state; 

(c) a ferromagnetic body is provided at a center of the 
attachment portion, and two coils severally connected on 
an output side of receiving means for remote controlling 



are provided on both sides of the ferromagnetic body in a 
running direction of the chassis; 

(d) a permanent magnet piece is provided at the chassis, 
and the permanent magnetic piece is opposed to the 
ferromagnetic body; 

(e) the coupling rod is kept at a neutral position by 
attraction of the permanent magnet piece and the 
ferromagnetic body when the coils are not conducted; and 

(f) the coupling rod is moved by attraction of the 
permanent magnet to one coil side when the coil is 
conducted . 

[ Detailed Explanation of the Invention] 
t 0001] 

[ industrial Applicability] The present invention relates 
to a subminiature running toy having the whole length of 
about 5 to 6 cm which can be remotely controlled. 
[ 0002] 

[ Conventional Technique] Conventionally, a running toy 
in which the directions of the front wheels being 
steering wheels is changed by remote control to change 
the running direction of the running toy is publicly 
known as a running toy equipped with a remote control 
apparatus. Moreover, as a drive apparatus of the running 
toy, a running toy in which the rear wheels are provided 
on a wheel axle coupled with a motor to be controlled by 
remote control with a gear put between them is publicly 



known.- In this case, the rear wheels on both sides 
rotate into the same direction and at the same rotation 
number in conjunction with the rotation of the motor. 
[ 0003] Moreover, as a conventional steering apparatus of 
a running toy equipped with a remote control apparatus, 
the following structure is disclosed in Japanese Patent 
Publication No. 5-8 033. The structure of the above- 
mentioned steering apparatus is one provided with a 
steering rod (16) rotating around a drive axle (18) as 
the center, and one end of the steering rod (16) is 
coupled with a tie rod (11) by a pin (15) . Then, by the 
rotation of the steering rod (16) , the tie rod (11) moves 
to left and right to change the running direction of the 
running toy. A magnet (20) is provided on the other end 
of the steering rod (16), and magnetic poles (22a, 22b) 
made of iron, which become an electromagnet at the time 
of conducting, are provided at positions opposed to the 
magnet. By making the magnetic poles (22a, 22b) be the 
electromagnet, the steering rod (16) is rotated, and 
thereby the running direction of the running toy can be 
changed. When the magnetic poles (22a, 22b) are not 
magnetized, the magnetic poles (22a, 22b) operate as 
magnetic bodies. Consequently, the magnetic poles (22a, 
22b) and the magnet (20) attract- each other, and the 
steering rod (16) is held at the center position to 
enable the tie rod (11) to be held so that the running 



direction of the running toy is a straight advance. 
[ 0004] 

[ Problem to be Solved by the Invention] According to the 
above-mentioned conventional running toy equipped with a 
remote control apparatus, when the running toy is tried 
to be turned rapidly on the half way of a high speed 
straight line running, the steering wheels are made to 
face to the turning direction to try to turn the running 
toy. However, because the drive wheels on both sides 
perform the same rotation, the drive wheels try to 
continue the straight ly advancing state. This is because 
the distance which the outer drive wheel passes is longer 
than the distance which the inner drive wheel passes at 
the time of revolution. In the case where the drive 
wheels on both sides are not configured to generate a 
difference of their rotation numbers, the drive wheels 
give the force for preventing the revolution to the 
running toy. Consequently, the conventional running toy 
has a defect of being impossible to turn its direction 
rapidly in a small diameter on the way of the high speed 
straight running thereof. For turning the above- 
mentioned running toy rapidly in a small diameter on the 
way of the high speed straight running thereof, a 
structure for making the rotation number of the outer 
side drive wheel higher than the rotation number of the 
inner side drive wheel at the time of revolution is 
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needed. A differential gear mechanism is publicly known 
as the structure, but the differential gear mechanism is 
vary complicated in structure and the number of the parts 
thereof is large to make it difficult to assemble the 
mechanism. Moreover, the mechanism itself is large, and 
has a defect of being unsuitable for a small-sized 
running toy. In particular, the mechanism is not 
suitable for a subminiature running toy having the whole 
length of abut 5 to 6 cm and performing the rapid 
revolution in a small diameter on the way of high-speed 
straight line running. 

[ 0005] On the other hand, the steering apparatus 
described in the above-mentioned publication is 
configured to perfo nu the left side turning, the right 
side turning and the straight running of the running toy 
by means of the operation of a magnet. However, because 
the steering rod is provided along the longitudinal 
direction of the vehicle body, a large space is needed in 
the front portion of the vehicle body. When the length 
of the steering rod is shortened, the stroke of the tie 
rod which is given by the rotation of the steering rod 
cannot be sufficiently obtained, and it becomes 
impossible to turn the running toy in a small rotation 
diameter. Consequently, it is impossible to shorten the 
length of the steering rod more than being necessary, and 
it is impossible to miniaturize the steering apparatus 



itself. Then, the steering apparatus has a defect of 
being unsuitable for a small-sized running toy. 
[ 0006] The present invention was made in view of the 
above-mentioned problems, and provides a structure of a 
subminiature running toy equipped with a remote control 
apparatus which enables the rapid revolution in a small 
rotation diameter together with high speed running - 
Moreover, the present invention provides a structure for 
miniaturizing the steering apparatus while the straight 
running property and the turning property are improved. 
[ 0007] 

[ Means for Solving the Problems] The subminiature remote 
control running toy of the present invention is 
configured such that (a) a steering apparatus of front 
wheels is provided on a front side of a chassis of the 
running toy; (b) remote control means of the steering 
apparatus is provided on the chassis; (c) a wheel axle 
perpendicular to a running direction is provided on a 
rear side of the chassis, and the chassis is provided to 
be able to move upward to the wheel axle; (d) rear wheels 
are provided on both ends of the wheel axle in a 
rotatable state severally; (e) outer sides of the rear 
wheels are formed as large diameter portions and inner 
sides are formed as small diameter portions; (f) a drive 
axle linking with a drive apparatus is provided on an 
upper side of the small diameter portions of the rear 
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wheels to be parallel to the wheel axle/ (g) the drive 
axle is pressed against the small diameter portions of 
the rear wheels by weight of the running toy; and (h) 
when the running toy inclines toward a left or a right 
direction to move one side of the chassis upward, the 
pressing between the small diameter portions of the rear 
wheels and the drive axle Is released or weakened. 
[ 0008] Moreover, the subminiature remote control running 
toy of the present invention may be configured such that 
the small diameter portions of the rear Wheels are formed 
to become larger in diameter toward an inner side. 
[ 000 9] Moreover, the subminiature remote control running 
toy of the present invention may be configured such that 
(a) steering rods severally bearing a front wheel are 
born on a front portion of the chassis of the running 
toy; (b) a coupling rod including an attachment portion 
at a front part is provided at the steering rod in a link 
state; (c) a ferromagnetic body is provided at a center 
of a front part of the chassis, and two coils severally 
connected on an output side of receiving means for remote 
controlling are provided on both sides of the 
ferromagnetic body in a running direction of the chassis; 
(d) a permanent magnet piece is provided at the 
attachment portion, and the permanent magnetic piece is 
opposed to the ferromagnetic body; 

(e> the coupling rod is kept at a neutral position by 
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attraction of the permanent magnet piece and the 
ferromagnetic body when the coils are not conducted; and 
(f) the coupling rod is moved by attraction of the 
permanent magnet to one coil side when the coil is 
conducted. 

[ 0010] Moreover f the subminiature remote control running 
toy of the present invention may be configured such that 
(a) steering rods severally bearing a front wheel are 
born on a front portion of the chassis of the running 
toy; (b) a coupling plate including an attachment portion 
at a front part is provided at the steering rod in a link 
state; (c) a ferromagnetic body is provided at a center 
of the attachment portion, and two coils severally 
connected on an output side of receiving means for remote 
controlling are provided on both sides of the 
ferromagnetic body in a running direction of the chassis; 
(d) a permanent magnet piece is provided at the chassis, 
and the permanent magnetic piece is opposed to the 
ferromagnetic body; (e) the coupling rod is kept at a 
neutral position by attraction of the permanent magnet 
piece and the ferromagnetic body when the coils are not 
conducted; and (f) the coupling rod is moved by 
attraction of the permanent magnet to one coil side when 
the coil is conducted. 
[ 0011] 

[ Function] In the above-mentioned configuration, a 
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chassis is provided to be able to move upward to a wheel 
axle provided to be perpendicular to a running direction, 
and a drive axle linking with a drive apparatus is 
provided on the chassis. Moreover, rotation force is 
directly transmitted to the wheel axle by pressing the 
drive axle against small diameter portions of rear wheels 
provided on the wheel axle severally rotatably by weight 
of the running toy. Consequently, the structure of the 
drive mechanism of the running toy can be simplified and 
miniaturized. Moreover, in case of straight running, the 
drive axle is pressed on the small diameter portions on 
the rear wheels on both sides in the state of being 
averaged to make it possible to perform high speed 
running by sufficient drive force. 

[ 0012] On the other hand, when the running toy turns, 
the chassis inclines toward the left side at the time of 
right turning and the chassis inclines toward the right 
side at the time of left turning, with the centrifugal 
force of the turning. By the inclination of the chassis, 
the drive axle more strongly presses the small diameter 
portion of the rear wheel which is located on the outside 
of the revolution. On the contrary, the drive axle 
floats up from the small diameter portion of the rear 
wheel which is located in the inside of the revolution to 
release the pressing and the transmission of the power is 
released. Thereby, the rotation number of the rear wheel 
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on the outside of a revolution becomes higher than the 
rotation number of the rear wheel on the inside of the 
revolution, and the revolution is made more frequently, 
and the rapid revolution in a high speed running can be 
performed. As for the contact of the rear wheels and the 
drive axle, by forming the small diameter portions to be 
a taper severally so as to be larger in diameter toward 
the inner side of the small diameter portion, the contact 
of the drive axle with the rear wheel on the side along 
the taper becomes larger owing to the inclination of the 
chassis by the centrifugal force at the time of 
revolution, and reversely the drive axle on the opposite 
side can reduce the contact thereof to the small diameter 
part on the side. 

[ 0013] As the steering apparatus of the running toy, a 
permanent magnet piece is provided at the attachment 
portion, and a ferromagnetic body is provided at a center 
of the chassis side. Consequently, when coils are not 
conducted, the magnetic force of the permanent magnetic 
piece operates the ferromagnetic body, and a coupling 
plate is kept at a neutral position by the attraction 
force of the permanent magnet piece. Thereby the 
straight running property at a high speed running can be 
obtained. 

[ 0014] Moreover, a coil on one side which is connected 
with the output side of receiving means is conducted by 
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remote control, the magnetic force of the coil and the 
magnetic force of the permanent magnet operate each other 
to attract each other, and a coupling rod moves to the 
direction. Thereby, the front wheels can be strongly 
deflected to be steered. Because a subminiature running 
toy can be configured without enlarging the shape of the 
steering apparatus for the neutrality and the steering, 
the rotation difference between the right and left rear 
wheels, and rapid revolution in a small rotation diameter 
at a high speed running of the subminiature running toy 
can be realized. 

[ 0015] A ferromagnetic body is provided at a center of a 
front part of the chassis, and coils are provided on both 
sides in the running direction of the chassis of the 
ferromagnetic body. Moreover, a permanent magnet piece 
is provided on the chassis side opposed to the 
ferromagnetic body. In such a case, the operation of the 
running toy can be performed quite similarly to the above. 
[ 0016] 

[ Embodiment] 

In the following, an embodiment of the present 
invention is described with reference to the drawings. 
In FIG. 1, a reference numeral 1 denotes a chassis of a 
running toy. A wheel axle 12 perpendicular to a running 
direction is provided on a bearing board 11 at the rear 
part of the chassis 1. The wheel axle 12 is born by 
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elongated holes in order that the chassis can move upward 
against the wheel axle 12. Rear wheels 2 are mounted on 
the right and the left sides of the wheel axle 12 in a 
rotatable state severally. A drive axle 31 parallel with 
the wheel axle 12 is provided at an upper part of the 
bearing board 11. A motor 3 of a drive apparatus is 
provided at an upper part of the drive axle 31. 
[ 0017] A gear 33 engaging with a gear 32 mounted on the 
rotation axle of the motor 3 is provided on the drive 
axle 31. A large diameter portion 2a and a small 
diameter portion 2b are formed on the outer side and the 
inner side of each of the rear wheels 2, respectively. 
Both ends of the drive axle 31 are projected on the small 
diameter portions 2b of the rear wheels 2, and are 
pressed to the small diameter portions 2b by the weight 
of the running toy. 

[ 0018] Supporting axles 13 corresponding to kingpins of 
a steering apparatus are provided on both ends of the 
front portion of the chassis 1. A steering rod 5, on 
which a front wheel 4 is rotatably born by means of a 
wheel axle 41, is swingably born by each of the 
supporting axle 13. A coupling rod 6 is provided on the 
rear end of the steering rod 5 in a link state. The 
steering rods 5 on both sides are severally coupled with 
the coupling rod 6, and the steering rods 5 on both sides 
swing at the same angle by the coupling rod 6. In this 
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case, the front wheels 4 on both sides are severally set 
so that the wheel axle 41 is provided at a position rear 
to the position of the supporting axle 13 by a little and 
the front wheel 4 turns to an inner side by a little in 
the advancing direction. An attachment portion 61 
projecting in parallel to the chassis 1 with a 
predetermined space between the chassis 1 is integrally 
formed with the coupling rod 6. 

[0019] As shown in FIG. 3, a pin-shaped ferromagnetic 
body 9 is provided at the center of the front part of the 
chassis 1, and two coils 8 wound in a disc for thinning 
its thickness are provided on both the sides of the 
ferromagnetic body on the chassis in the advancing 
direction. A permanent magnet piece 7 made of a magnetic 
material of a rare-earth element is attached on an 
attachment portion 61 opposed to the ferromagnetic body 9. 
A wiring board 14 is attached to the bearing substrate 11. 
For example, a control circuit for radio reception, or a 
control circuit equipped with a light receiving element 
15 for receiving an infrared ray, is provided on the 
wiring substrate 14 as receiving means of remote control, 
and the motor 3 and the coils 8 are severally connected 
to the output terminal side of the wiring substrate 14 . 
[ 0020] A chargeable battery 10 is provided on the 
chassis 1 as a power source of the motor 3* As shown in 
FIG. 5, two contact segments 101 made of an electric 
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conductor are provided in a projecting state in parallel 
with each other with a predetermined space between them 
as feeding means to the battery 10. On the other hand/ a 
charging stand 102 sized in a sufficient size for 
receiving the running toy a is formed- Two contacts 103 
made of a conductive material are formed in a projecting 
state on the charging stand 102 with a space 
corresponding to the contact segments 101 between them, 
and the contacts 103 are connected with the terminals of 
a battery box housing a battery through a connecting wire 
104, 

[ 0021] In the configuration described above, when the 
motor 3 rotates by remote control, the drive axle 31 
rotates through the gears 32 and 33. The rotation force 
is transmitted to the rear wheels 2 by the respective 
pressing of the drive axle 31 to the small diameter 
portions 2 of the rear wheels 2 on right and left sides 
owing to the weight of the running toy. In the case of 
straight line running, as shown in FIG . 2(a), the drive 
axle 31 is contacted with the rear wheels 2 on right and 
left sides on an average, and sufficient drive force is 
transmitted to the rear wheels 2 to make it possible to 
high speed running. Incidentally, the contacting 
portions with the drive axle 31 on the side of the small 
diameter portions 2b can be hidden by the side of the 
large diameter portions 2a of the rear wheels 2. Thereby 



18 

the appearance in design can be improved. 

[ 0022] On the other hand/ when the steering apparatus is 
operated by remote control , for example, so that the 
running toy a turns counterclockwise, because the motor 3 
is located at an upper part above the chassis 1 and the 
center of gravity is located at a relatively high 
position as shown in FIG. 2 (b) , the running toy a 
inclines towards the outer side of the turning by the 
centrifugal force fl cause by the turning. That is to 
say, the chassis on the inner side of the turning moves 
upward, and consequently the drive axle 31 more contacts 
the taper 21R of the rear wheel 2R located on the outer 
side of the turning. On the contrary, the derive axle 31 
floats up from the taper 21L of the rear wheel 2L located 
at the inner side of the turning, and the rear wheel 2L 
is released from the pressing. Consequently, the 
rotation number of the rear wheel 2R on the outer side of 
the turning becomes larger than the rotation number of 
the rear wheel 2L on the inner side of the turning, and 
the turning is performed more smoothly owing to the 
difference of the rotation numbers between them. Thus 
rapid turning of a small turning diameter at high speed 
running is enabled. 

[ 0023] When the two coils 8 of the steering apparatus 
are not conducted, as shown in FIG. 4(c), the strong 
magnetic force of the permanent magnet piece 7 operates 
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on the pin-shaped ferromagnetic body 9 in a concentrated 
manner to stop the movement of the coupling rod 6, 
Consequently, the neutrality of steering can be secured, 
and the straight advancing at high speed running can be 
secured- The running toy a advances by the rotation of 
the rear wheels 2, and the front wheels 4 on right and 
left sides have a caster effect and a toe-in effect. 
Consequently, more stable straight advancing can be 
secured. 

[ 0024] Moreover, in a case of steering, for example, 
anticlockwise by remote control, as shown in FIG. 4(d), 
when the coil 8R connected to the output side of the 
receiving means is conducted, the magnetic force and the 
magnetic force of the permanent magnet 7 operate to 
attract each other, and consequently the front wheels 4 
can be strongly deviated. In addition to this, the 
difference of the rotation numbers of the rear wheels 2 
on right and left sides operates to enable the rapid 
turning in a small turning diameter in high speed running 
of the subminiature running toy. Moreover, using the 
coils having thin thicknesses and the like enable the 
steering apparatus to be small in size, and the 
subminiature running toy can be constituted . 
[ 0025] When the battery 10 has discharged, by putting 
the running toy a on the charging stand 102 as shown in 
FIG. 5, the contact segments 101 projecting on the bottom 
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portion of the chassis 1 contact the contacts 103, and 
the battery 10 can be automatically charged. Now, when 
predetermined charge of the battery 10 has been performed, 
the running toy a is configured to automatically advance 
to break away from the charging stand 102 to prevent 
overcharging and to inform a player of the completion of 
the charging. 
[ 0026] 

[ Effect of the Invention] As described above, according 
to the subminiature remote control running toy of the 
present invention, the chassis is provided to be able to 
move upward against the 'wheel axle. Consequently, 
rotation force can be transmitted by pressing the drive 
axle moving with the driving motor provided on the 
chassis to the rear wheels on both sides provided on the 
wheel axle severally rotatably by the weight of the 
running toy. Therefore, complicated gear apparatus and 
differential gears are not necessary to be adopted, and 
the configuration becomes simple to enable to configure a 
subminiature running toy having the total length of about 
5 to 6 cm. The drive axle is pressed on the rear wheels 
on both sides on an average at the time of straight line 
running, and the high speed running can be realized by 
the sufficient drive force. Moreover, when the running 
toy turns to either left or right side, the running toy 
inclines toward the outer side of the turning owing to 
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centrifugal force of the turning, and the drive axle is 
more pressed on the small diameter side of the rear wheel 
located on the outer side of the turning. On the 
contrary, the pressing of the drive axle on the rear 
wheel located on the inner side of the turning is 
released. Consequently, the rotation nuinber of the rear 
wheel on the outer side of the turning becomes larger 
than the rotation number of the rear wheel on the inner 
side of the turning, and by the difference of the 
rotation numbers, the turning can be performed more 
smoothly. Then, a rapid turning of the subminiature 
running toy is enabled in high speed running. Moreover, 
the ferromagnetic body is provided at the center of the 
front part of the chassis, and thereby the magnetic force 
of a permanent magnet piece operates on the ferromagnetic 
body ordinary to enable the coupling rod to be ensured to 
be neutral by the attracting force. Consequently, the 
straight advancing at the high speed running can be 
obtained. Thereby, the steering apparatus can be 
miniaturized without enlarging like the conventional 
steering apparatus, and then the subminiature running toy 
capable of high speed running and rapid turning can be 
configured. 

[ Brief Description of the Drawings] 

[ FIG. 1] FIG. 1 is a partially broken perspective view 
of the main part of a remote control running toy showing 
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an embodiment of the present invention. 

[ PIG. 2] FIG. 2 is a partially broken front view of the 

main part of the remote control running toy on the side 

of the drive apparatus of the present invention. 

[ FIG. 3] FIG. 3 is a partially broken front view of the 

main part of the remote control running toy on the side 

of the steering apparatus of the present invention. 

[ FIG. 4] FIG. 4 is a partially broken plan view of the 

main part of the remote control running toy of the 

present invention. 

[ FIG. 5] FIG. 5 is a perspective view of the running toy 
of the remote control running toy of the present 
invention and a charging stand for charging a battery to 
be used for the running toy. 
[ Explanation of References] 
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2a large diameter portion 

2b small diameter portion 
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tffcSW-SftTVici:. 

©fi«tt#©*ft©iifTarft ©wwk a suiaig©£fli 
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2 

^a©HJ**K:*^»a«nfez:o©ri-f7i/!bU»j6ti 
(-) »fclctt*^K5JW«H'StU C©*^»«5Wr 

©*3lKJ:Da»ff*<if3iffi«K«»Sn*C4:. 

("0 —3Sr©3^A/©amictt, 7 i<^«5>t-©c:©3 

10 [0 0 0 1] 

UBB±©fUffl»W *f§BJ§ti, SP»MK©«ri)g«:^S 
BS5-6 cmftt©jB'J^©j£fT5WteBM"*fc©T»* 

CO 0 0 2] 

i/T, aPS»f^fc±t>Ti»fi6ii-efc5Kji*©iRit%a 

20 (c&ffrSr&tffc fc ©tf 4: & ^ t £©«■&, & 

[0 0 0 3] *^IK3lE©SIH«Ki»«IIX.^£r»cA 
©^iRj^Bi: LT, ^5-8 0 3 3^4M8Ktt«TK: 

^•«(UB*«M^snTv^*. ±te^rRi«M©^3t(±, is 
tt(l8) *4>ib(cDar«Algff.(i 6) *RU, & 
Jteff (1 6) <D—ffit\£> (1 5) ICtO^YB-y K 
(11) fc»BStt, SU^ff (16) ©B»fcJ:D*-f 
BfH (11) tt££l<:9BL *fSR*©»fr*ft* 

JO Wi«8i:ft9Tl>*, S/ffiff (1 6) (DWSKltm 
5 (2 0) tfigttSftTfct), c<DWEbtt\py?2>tiLW 
tc, imiCtt«ate2:«:*ftH©8HI (2 2 a, 2 2 
b) ^tatte*lTV>S 0 C©&@ (2 2 a, 2 2b)* 
mffitEfcT^C tT?> (1 6) *ElffiS-&j£fT5c 

«©jgfr*lRl«:SASilfc*<T»*, ffiES (22a, 2 2 
b) A^fh^nTV^^tKltiffitt^tLTflFffi-r^ 
©T«5 (2 0) fcR9IL*V\ m&f (1 6) 
ffi«T*«»U J6ff5W©afWia#lt3ifc*SJ:3fc 
Wn»K (ll) ^MStSCttfT-fS. 

40 [0 0 0 4] 

owswa t * a t r % mm ±BvtMco^mm^m 

*lftfclft»6t«fefT5UI*a!ia«*J:di:rs*«, 
©Mlta:ra-ia(E*fT^TV''*fci6lt3tttJM&WJ* 

SK* t) feftM©CKtfctfjKA?«E]R©£;^v^feJ6 
T?, fefe©SHKltttellrteB[©M*^U5*aCL*^n 

50 Ctifti. LfcA^oT, fie*©^tr5cft(iS51il$S^ 



3 

fr©&*Xtl5fefrO/J^&X'iSEBS-frS £1 k#X#£V> 
^SLt^ft. iBfcffScR*, «381t»j£ff©a 

ggl!ifft015rtgSi:itttbT^fi!loffiift^(DIll|gS*lS< 

j£S5tfc^<> aicfe*«T*D» <&^> 

ft. WC, W3fflMftfefi©3fttf'"«Ba*0/J^aT?«H 
2£fr 5 , ^SBS 5 ~ 6 c m8*©jH'.hS©;£fT5yUi: l± 

CO 0 0 5] t9IB^CiB«0»lRl(gg«, IBS 

off ffl c * T*WR*©fc&!eiBiis * rmateff * s 
x*&g£f*. »ieff©*£*is<"r«i:, s^ff© 

■Sct&X^&v^ l,ft#t>X, IMMmtt*/.haHb 
#LXVft„ 

[0 0 0 6] *«RB»4±EHHj«te«*«WS#lfefeO 

T-feoT, sm«KSB«Jix.^je/jNaojferT$GAic«. 
sttfeic, idttfc!(EStt*fi<-r*fc«><o«i3ft*a 

[0 00 73 

&6lSiltf»:tt5ftX*3D, (n) *££fctfufE»ftS 

(-) mwvmmz. mww&K.istv 5 n 

T*?K (*) &*fi©ttffi!lti*SS3kft^X}3t>. 

§4LTs »fc©H**U3rc»liLft»&, &ii©/h2 

[0 0 0 8] as ft, *5^©«W^BM««3fefT5UIO 
LXfc<J:V>. 

[0 0 0 9] Sft, tnBOjB/J^&QilffitKjtf^EA» 
OO £fr5i«©*#©tuaPfc^BM*£MSttbft 
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^©&&tt#©*£©*ff73fa©W«!l£ 
-T;l/*KW-, (-) JdE»OTe*Wffifrt, WE3S 

/o [0 0 1 03 3: ft, MCOlBd^BtlHHeei^GlItt 

rs»s«*y oo «tiMB©**teai 

3SPS»«l©S<B#©©m*ffi!ltc*«SS!«nft-o©=3 
(-) *6tett*^«Efr«WBiattt# 

TBft t%§M&& t ©K5 1 fc * t> SNHW^ftttVcfiM 
**U (^) — *O=i^/K0a«*lc«4» &XJK5K-© 

fcoXfc-fcVN, 
[0 0 1 13 

[ffJS3 iEOtPbSfcfc^T* JBff^lRlKJtLlKSrr* 

* •? cut* snftwwc, *ft**±*feiwi^rttfcH» 

JO ffOittctt, ^©^^©^SSPtlEiftW^LX 

[00123 cmcfcfLx, ^.nwMumjst^SK. 

ctikttSWfcfilBOrtflllclWH"** 

^0 ^H©|ll^^F , 9ffl!l©^*li©^nj:t)t»llf<%D, 
^IU^ojt6i:-rst»©XS« 8 ±Gft*«ftkBHitto& 

Mtiv aito/jvgaficttrtflifciaoT^ai:***^? 1 

*^<**Olc»LT» SWffl!l©IBIft*fiffl!l«SM%'>*: 
[0 0 1 33 ±E«SR*oaWMt«i:LT» «fWPK 

»^ffly©*^a3K:^iEtt#A ? e^5nxv^ 

jo 5©x, 3-r;v^am*tixv>*v^i±v *^«5>^r© 
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5 

CO 0 1 4] «RH«8»c J:oTg«^SOttl*« 
CB&S-7^D3^;l/tfiIS2ft5i:> *OK*i*X 

-efts. ±e«fftteRrmifc©*©»rt««**s!{frr 
* c k * < fi/J>S©*f?5yi*«fiK-r * c t #t? * * © 
T% ±ESEfi©*BB©BHBKfci:fcli:, jB<hg©jfcfT 
SmoSGft^frfcft^T, /J^fceMEWmfcBEfcRT 

[0 0 1 5] JhE±EBlWB©ftfW©+ftlcBB£ 
Co o l 6] 

1 ©&S5©«&§« 1 1 Ktt»ff»lft tacflE-r*w* 
1 2*WJ6tU BBMl 2 K*fLT*£*<±^lV^ 

Ml 2fcTOT*BBtt3 liSW»6ft, *0±8CI4 
SEISgB©^-* 3 fiVtttetiT^S. 
CO 0 1 7] ±iBffii&«3 1 £&±f5^— * 3 ©Eteia 
fcatf?rtf-&ftfcB»3 2 3 3ff»J6ft 

Tl^*. B*B2©MBK:H:*S»2 a, rt«fctt/J^ 
»2b*WJ««tU rtJC^D<D7 1 -/<2 1 A<Jgj*S *IT 
±f3KlMi3 l©BBa±B£BB2©4>aB2 
b±fc$fctBS*u *fr5c#*©Sa-CEI'.hggB2 bICES 

CO 0 1 8] 1 ©BffBMfca&ft£B<D4r:>'?e 
£*BM4 lfc<fc!JM*B4tflH]tegft»c«§tt£ftfc 

n: <t o Tfe&o»rtrff 5 tfnwa B-esurt « <t ? cbse 
•?^=Fmsptc*$fi4 1 visits t«e, ffcftSfa-es^ 

rtWlcflKBeRjestiTV**. WMTeicttBtM i: 
COO 1 9] B3©Btc» JbeWfiotWWffelctttf 

tt*9fcJ«W*lrt*»6 l lcttff±M©Btt£#fi:J: 
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5*^»5M-7 4^^ttenTv^ 0 wsffii ncitm 
mtm<D&m^®t lt, baht, BR5B©«iftEi 
laawfls^sn, *©aaB«ictt±E*-* 3 fcit; 
co 0 2 03 ±ie*^ 1 tea, 3<o««i: lt, 

Vxl 0 1 Jt^aft*nTV»*. -j5k C<D^ff§E*a*S 
tJXtlSte3t^4±ftS03t«^l 0 2jWBj*£4vCV 

*. mnm-^ 1 0 2 fc»i±E»ftW- 1 0 1 K»«-r«iH 

m*feV»T*«*KJ:*-fllO»^l 1 0 3 fiftaSS tU 
1 0 3 1 0 4 */MT, Rft&KJAL 

fcR?i!i«©B?ic»R* nr v ^ * . 

CO 0 2 1] ±f2©*Sfi££<i:tK 5SHH£Bfc:<fc-DT*- 
^3A^leIl5-rSt, S*32, 3 3*HTB1I*3 1 
jb^HHgTSo c©HIS2jH\ jfefTgt^OBfiCfcoTffi 
20 MM 3 1 «^«£60ftm 2 O/JvggB 2 b fcEEB* ft 
£C£lc < fc?)&iii?i2fc:£*e,ftSo SiK^ffOIRfc 
«, 0 2 (a) CD^IC, *5&0^»^2tC|gSjtt3 1# 

2 ©*gSB 2 a ffllc ± o T\ /.hSB 2 b ffl©RHltt 3 1 

©BBSM&B-r c t #-eft, f*if-Y >±T*£o^-m^m < 

CO 0 2 2] ttltSLT, iSPSSSttCct^^^gHA^ 
fFKibT> flKtf, jfeff5Ula««SWW-*lftfcltiar* 
30 0 (b) OSC ^— ^3*^*^1 <D±73fCS 

f 1 tCi 0> *OttHO*i«lC|ft»T3fefT5W a 

-/<2 lRteWftB3 1*<J:D*<»«U CftkttS 
^tSllHlcOF ( gffi!ltCffi«-r5^*li2 L{±^— /<2 1 L*^ 
6B«*I3 l«W*±««-3Tffl»j!li»6BttSft*. Cft 

*B2 LO^-ftJ;tJfcig<*t)> S^OIsIfsMtc.kDSI 

^BBiaa^nifii:**. 

Co o 2 3] ±tmft&w<D--o<D=i'ffr8wmmm 

tctix 0 4 (c) co«tc, *^«5M-7©!S*!a:«*38« 
fcf >ttOSf£Ettft 9 KB^WKff ffl LTBISff 6 ©ffijft 

jfefr-e©itiltt*#« c ±IBBBB 2 

fife «fc -3 T^ffft* a tt WBr * ±Efe*©tu»lt 
4tt^^7.^-JSlSi:x h — r>8j*£t>rc-£T2&5© 
T% J: »)fiJEL/tnDttt*B«r*Cfc 
50 CO 0 2 4] tit* jMH»ffK*5T, «*tf» fiBff 
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^¥7-2 9 9 2 5 5 
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2rrtiici»w-**KK H4 (d) <omc §g#g©aj 

i*^«5fr7 0K*A^fflLT»3IL*V\ 11*114 
:&©«*•! 2 ©BIEBfci: fee, «/.hS!©jfefT5ai©* 

[0 0 2 5] J£til OtfSfcmLfcfc^ 05©^ 
fc, 7E«&1 0 2±K^fr5t*a5:«-fr5i:. StlO 
JggBlC^ffl-fSSjBitf- 1 0 1 tfgjS 1 0 3K»»U i 

*i 0 2^e>giffiiLT^ ajEft*Kitr*i:i:feK:, a 
[0 0 2 6] 

«Jfi AW kftD, 5 ~ 6 c mSA<DjB/J'3f ©£ 

ttttUMfeO^tflMMrti*. zmicJ^T, SIB© 
ttW©&3t*i©@fc»*<F«3fl!l©&*H©'?-*l.fc !>«>*< 

ttft'tS. LfrLT, jS/MS!©jfefT5c*©iSaj£fTT? 



* fc «fc t) a*§ff© * att*8MW 5 C i: #T £ % 
«3B*©»rt««©J:3e**<ft*CfcJ&:<, iftftS 

[0®©f5*fctBf8] 
;o [01] *»9l©-SWW«S-raPiWftfefT5cA©» 
gP9J**«a0T-&5. 

[02] *9en©SN0«e£m>EA©n&aii«©Bffi 
s#tfE®0-j?fcs. 

[0 4] *Mi0XMHm&fZUMMmX¥mUT: 
CH5] *«W©aRMWKjfefS5£»©jfefr5Uli:, cn 
20 [RF40KIH 

1 *£ 

2 -&mm 

3 £ 

5 aim 

6 aisff 

7 *^«Efr 

8 3-f;l/ 

9 &B£tfe# 
30 2 1 r— ^ 

3 1 ggiftfd 

6 1 SfcttSB 

2 a *@SB 

2 b /.MISS 



[03] 
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